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(54) CONTROL UNIT FOR POWER DOWN MEMORY 

(57)Abstract: 

PURPOSE: To preserve an unavailable data while 
reducing power consumption when a memory module 
comprising a dynamic random access memory is set 
unavailable and to eliminate the overhead at the time of 
resuming the data. 

CONSTITUTION: A control timing generation circuit 1 
interrupts the generation of control timing signal for a 
memory module being set unavailable. A gate control 
circuit 2 gates the clock signal at gate circuits 7 through 
10 based on a gate signal and inhibits the delivery of 
clock signal to a memory module being set unavailable. 
Upon inhibition of clock signal supply, the dynamic 
random access memories in modules 3 through 6 
recognize the unavailability to stop the operation and 
executes the refresh operation forcibly at a constant 
period. 
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CLAIMS 



[Claim(s)] 

[Claim 1] Each performs writing and read-out of data with a control timing signal, and operates 
synchronizing with a clock signal, (a) By halt of said clock signal Two or more memory modules which 
have two or more dynamic random access memory which suspends actuation and performs compulsive 
refresh a fixed period, (b) The control timing signal generating circuit which supplies said control timing 
signal to each of said memory module, (c) Two or more gate circuits which carry out the gate of said clock 
signal supplied to each of said memory module for every memory module, (d) Power down memory control 
unit characterized by having the gate control circuit which supplies the gate control signal which controls 
each of said gate circuit. 

[Claim 2] Each (a) With a control timing signal The memory module which has two or more dynamic 
random access memory which lowers the pressure of the electrical potential difference supplied to an 
internal memory cell rather than foreign voltage, suspends actuation, and performs compulsive refresh a 
fixed period when writing and read-out of data are performed and an electrical-potential-difference 
adjustable signal directs pressure lowering, (b) Power down memory control unit characterized by having 
the control timing signal generating circuit which supplies said control timing signal to each of said memory 
module, and the electrical-potential-difference adjustable circuit which supplies said electrical-potential- 
difference adjustable signal to each of (c) aforementioned each memory module. 

[Claim 3] Each creates a dividing clock for writing and read-out of data from a deed external clock signal 
with a control timing signal, (a) With a clock selection signal Choose either of said external clock signals 
and said dividing clock signals, and it synchronizes with this selected clock signal. Two or more memory 
modules which have two or more dynamic random access memory which suspends actuation and performs 
compulsive refresh a fixed period when it operates and said dividing clock is chosen, (b) The control timing 
signal generating circuit which supplies said control timing signal to each of each of said memory module, 
(c) Power down memory control unit characterized by having the clock selection-signal circuit which 
supplies said clock selection signal to each of each of said memory module. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the power down memory control unit to which it was made 
to reduce the power consumption of the random access memory which is not accessed especially about the 
power down memory control unit which consists of memory modules which have the dynamic random 
access memory which carries out compulsive refresh a fixed period. 
[0002] 

[Description of the Prior Art] In the conventional power down control unit, the approach of reducing power 
consumption is taken by suspending supply of a power source completely to the dynamic random access 
memory set up as use is impossible, for example as described by JP,60-263396,B. 
[0003] 

[Problem(s) to be Solved by the Invention] Since a power source will be re-supplied in order to make usable 
dynamic random access memory set up in the conventional power down control unit mentioned above as use 
is once impossible, the time amount which the light (writing) of the dummy for making it usable takes the 
time amount and dynamic random access memory which are required by the stability of a power source is 
taken, and there is a fault that an overhead arises. 

[0004] Furthermore by halt of current supply, there is a fault that elimination of the data in dynamic random 

access memory will arise. 

[0005] 

[Means for Solving the Problem] The 1st power down control unit of this invention (a) Each performs 
writing and read-out of data with a control timing signal, and operates synchronizing with a clock signal. By 
halt of said clock signal Two or more memory modules which have two or more dynamic random access 
memory which suspends actuation and performs compulsive refresh a fixed period, (b) The control timing 
signal generating circuit which supplies said control timing signal to each of said memory module, (c) It has 
two or more gate circuits which carry out the gate of said clock signal supplied to each of said memory 
module for every memory module, and the gate control circuit which supplies the gate control signal which 
controls each of the (d) aforementioned gate circuit. 

[0006] The 2nd power down control unit of this invention (a) Each with a control timing signal The memory 
module which has two or more dynamic random access memory which lowers the pressure of the electrical 
potential difference supplied to an internal memory cell rather than foreign voltage, suspends actuation, and 
performs compulsive refresh a fixed period when writing and read-out of data are performed and an 
electrical-potential-difference adjustable signal directs pressure lowering, (b) It has the control timing signal 
generating circuit which supplies said control timing signal to each of said memory module, and the 
electrical-potential-difference adjustable circuit which supplies said electrical-potential-difference adjustable 
signal to each of (c) aforementioned each memory module. 

[0007] The 3rd power down control unit of this invention (a) Each creates a dividing clock for writing and 
read-out of data from a deed external clock signal with a control timing signal. With a clock selection signal 
Choose either of said external clock signals and said dividing clock signals, and it synchronizes with this 
selected clock signal. Two or more memory modules which have two or more dynamic random access 
memory which suspends actuation and performs compulsive refresh a fixed period when it operates and said 
dividing clock is chosen, (b) It has the control timing signal generating circuit which supplies said control 
timing signal to each of each of said memory module, and the clock selection-signal circuit which supplies 
said clock selection signal to each of (c) aforementioned each memory module. 
[0008] 

[Example] Next, this invention is explained to a detail with reference to a drawing. 



[0009] Drawing 1 is the block diagram showing the 1st example of this invention. Reference of drawing 1 
constitutes the 1st example of this invention from the control timing generating circuit 1, a gate control 
circuit 2, memory modules 3-6 that consist of the synchronous dynamic random access memory which 
operates synchronizing with a clock, and gate circuits 7-10. 
[0010] Next, actuation is explained to a detail. 

[001 1] The case where a memory module 3 is accessed and memory modules 4-6 are not accessed is 
explained. 

[0012] In this case, a control timing signal occurs in signal- line 1 A from the control timing generating 
circuit 1, and control timing is not generated in ID from signal-line IB. 

[0013] Control timing signals are a chip select, row address selection, column address selection, write 
enable, etc., access starting to dynamic random access memory starts by the AND of a chip select and row 
address selection, and lead actuation or light actuation is performed by the AND of the next chip select and 
column address selection. At this time, if write enable is ON, it light-operates, and if off, lead actuation will 
be performed. Actuation is completed at the last by the AND of three signals of a chip select, row address 
selection, and write enable. 

[0014] The gate control circuit 2 is controlled by selection- signal IE from the control timing generating 
circuit 1, and output 2 A from the gate control circuit 2, 2B, 2C, and 2D are set to T, '0', '0', and '0', 
respectively. 

[0015] In gate circuits 7-10, the AND of 2A to 2D and a clock signal 1 1 is taken, respectively, a clock signal 
is supplied only to clock signal line 7A, and a clock signal is not supplied to 10A from clock signal line 8 A. 
[0016] That is, only a memory module 3 is supplied and a clock signal is not supplied to memory modules 
4-6. Therefore, although a clock signal is supplied to all the synchronous dynamic random access memory in 
a memory module 3 and the usual actuation is performed, a clock signal is not supplied to the synchronous 
dynamic random access memory in six from a memory module 4, but all such synchronous dynamic random 
access memory suspends actuation. Consumption of power is held down when actuation stopped. Moreover, 
in the synchronous dynamic random access memory which suspended actuation, compulsive refresh is 
performed a fixed period and data security is made. 

[0017] Although the 1st above-mentioned example explained the case where only the memory module 3 
was accessed, even when other modules are accessed, only the module accessed similarly operates, other 
modules suspend actuation and power consumption is held down. 
[0018] Next, the 2nd example is explained to a detail. 

[0019] Drawing 2 is the block diagram showing the 2nd example of this invention. If the electrical- 
potential-difference adjustable signal into which the 2nd example of this invention will be inputted as the 
control timing generating circuit 1 and the electrical-potential-difference adjustable circuit 12 from the 
outside if drawing 2 is referred to shows pressure lowering, it consists of memory modules 13-16 which 
consist of the dynamic random access memory which makes the pressure of the electrical potential 
difference supplied to an internal memory cell lower rather than foreign voltage. 
[0020] Next, actuation is explained to a detail with reference to drawing 2 and drawing 4 . 
[0021] The case where a memory module 14 is accessed and 16 is not accessed from memory modules 13 
and 15 is explained. 

[0022] In this case, a control timing signal occurs in signal- line IB from the control timing generating 
circuit 1, and control timing is not generated in ID from signal lines 1A and 1C. 

[0023] Moreover, the electrical-potential-difference adjustable circuit 12 is controlled by selection-signal IE 
from the control timing generating circuit 1, and the electrical-potential-difference adjustable signals 12 A, 
12B, 12C, and 12D which are the outputs from here are set to T, f 0 ! , T, and T, respectively. 
[0024] Therefore, although an electrical potential difference is usually supplied and normal operation is 
performed in all the dynamic random access memory in a memory module 14, by the dynamic random 
access memory in 16, the pressure of an electrical potential difference is lowered from memory modules 13 
and 15, and all such dynamic random access memory suspends actuation. Consumption of power is held 
down when actuation stopped. Moreover, in the dynamic random access memory which suspended 
actuation, compulsive refresh is performed a fixed period and data security is made. 

[0025] Within dynamic random access memory, as shown in drawing 4 , an external power is supplied from 
the current supply line 36, and the pressure of it is lowered in the electrical-potential-difference pressure- 
lowering circuit 32. Either of the external power from the current supply line 36 and the power source 37 
from the electrical-potential-difference pressure-lowering circuit 32 is chosen by the selector 31 according 
to the electrical-potential-difference adjustable signal 34, and it is used inside. 

[0026] Although the 2nd above-mentioned example explained the case where only the memory module 14 



was accessed, even when other modules are accessed, only the module accessed similarly operates, other 
modules suspend actuation and power consumption is held down. 

[0027] In addition, in the 2nd example mentioned above, that synchronous dynamic random access memory 
is included does not need to make reference with dynamic random access memory. 
[0028] Next, the 3rd example is explained to a detail. 

[0029] Drawing 3 is the block diagram showing the 3rd example of this invention. If drawing 3 is referred 
to, the 3rd example of this invention creates a dividing clock from the external clock signal inputted as the 
control timing generating circuit 1 and the clock selection-signal circuit 17 from the outside, chooses one of 
said external clock signals and said dividing clock signals with the clock selection signal inputted from the 
outside, and consists of memory modules 18-21 which consist of synchronous dynamic random access 
memory which operates synchronizing with this clock signal. 

[0030] Next, actuation is explained to a detail with reference to drawing 3 and drawing 5 . 

[0031] The case where a memory module 20 is accessed and 19 and 21 are not accessed from a memory 

module 18 is explained. 

[0032] In this case, a control timing signal occurs in signal-line 1C from the control timing generating 
circuit 1, and control timing is not generated in IB and ID from signal- line 1A. 

[0033] Moreover, the clock selection-signal circuit 17 is controlled by selection-signal IE from the control 
timing generating circuit 1, and the clock selection signals 17 A, 17B, 17C, and 17D which are the outputs 
from here are set to '0', f 0', T, and '0', respectively. 

[0034] Therefore, although a clock is usually chosen and normal operation is performed in all the 
synchronous dynamic random access memory in a memory module 20, in memory modules 18-19 and the 
synchronous dynamic random access memory in 21, a dividing clock is chosen and all such synchronous 
dynamic random access memory suspends actuation. Consumption of power is held down when actuation 
stopped. Moreover, in the synchronous dynamic random access memory which suspended actuation, 
compulsive refresh is performed a fixed period and data security is made. 

[0035] Within synchronous dynamic random access memory, as shown in drawing 5 , an external clock 
signal is supplied from the clock supply line 45, and dividing is carried out in the clock frequency divider 
42. Either of the clock signals 46 is chosen from the external clock and the clock frequency divider 46 from 
the clock signal line 45 by the selector 41 according to the clock selection signal 44, and it is used inside. 
[0036] Although the 3rd above-mentioned example explained the case where only the memory module 20 
was accessed, even when other modules are accessed, only the module accessed similarly operates, other 
modules suspend actuation and consumption of power is held down. 
[0037] 

[Effect of the Invention] As explained above, the power down memory control unit of this invention is 
effective in the ability of the clock supply suppression of the dynamic random access memory of a memory 
module and pressure lowering of an electrical potential difference which are set up as use is impossible, and 
dividing of a clock to attain suppression of power consumption. Furthermore, when a module is again set up 
good [ use ] by continuing supplying a power source and performing compulsive refresh, the time amount 
which the light of the dummy for making it usable takes the time amount and dynamic random access 
memory which are required by the stability of a power source is removed, and it is effective in an overhead 
not arising. Moreover, it is effective in the data in dynamic random access memory not being eliminated, 
and being preserved. 



[Translation done.] 



* NOTICES * 



JPO and NCI PI are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original precisely. 
2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram of the 1st example of this invention. 
[Drawing 2] It is the block diagram of the 2nd example of this invention. 
[Drawing 3] It is the block diagram of the 3rd example of this invention. 

[Drawing 4] It is the block diagram of dynamic random access memory used for the 2nd example of this 
invention. 

[Drawing 5] It is the block diagram of synchronous dynamic random access memory used for the 3rd 
example of this invention. 
[Description of Notations] 

1 Control Timing Generating Circuit 

2 Gate Control Circuit 

3, 4, 5, 6, 13, 14, 15, 16, 18, 19, 20, 21 Memory module 

7,8,9, 10 Gate circuit 

1 1, 7A, 8 A, 9 A, 10A, 45, 47 Clock signal 

12 Electrical-Potential-Difference Adjustable Circuit 

17 Clock Selection-Signal Circuit 

30 Dynamic Random Access Memory 

31 41 Selector 

32 Electrical-Potential-Difference Pressure-Lowering Circuit 
40 Synchronous Dynamic Random Access Memory 

42 Clock Frequency Divider 

1A, IB, 1C, ID Control timing signal 

IE Selection signal 

2A, 2B, 2C, 2D Gate control signal 

12 A, 12B, 12C, 12D, 34 Electrical-potential-difference adjustable signal 
17A, 17B, 17C, 17D Clock selection signal 

33 43 Control timing generating circuit 

36 External Power 

37 Pressure-Lowering Power Source 

38 Internal Electrical Power Source 
47 Dividing Clock Signal 
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[Drawing 1] 
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[Drawing 2] 



IE 



it 



ID 

12A 
{ 12B 



_ Jl2C 
12D 



[Drawing 3] 
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[Drawing 4] 
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[Drawing 5] 
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ZWitLtcy-fy-Z y^ym^t^^!) T-J4, 
40 /i$tl2>„ 

[0 0 2 5] ^t5y^7yyA7^t^y ; e!)rtf 

\m 4 ic^i-i 5 ftffltsKtfttawttt* 3 e 

mffi(^JE[5]^3 2-C-i^jE$H5 0 €2S«^3 
rc>V>-f^$r«E^ft*3 4lwUfc!i5oT-feU'^^ 3 

[0026] ±aof 2©^l«t-ii, y^ey^-vf^- 

/H 4©^ST : 5'-t^$^TV^5#-^SraKLfcd5 x ^ 
so 7 9±x£tlX1<*& : Zi'=L— ^(Ofr&Wiftl,. f&W^E-v? 
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[00 2 7] ft*s, ±M Vtzm 2 aXIMizts^-cyj 
^y-y&T t-t?.*^ titmR-t- 

[00 2 8] J*:^*3©3llil«|fcov^T»lBt»M-r 
[0 0 2 9] B3»4#*9i©*3©3M6««:*i-:7D ! / 

tt-frfc ± 0 MfBfl-SB * 3 y * ft # t HftlMNB * o ? ft 
#£©i?*> C©^njy^(S*tB]j(iu 

[0 0 3 0] RU:»jflM^ov>TB3:fcJ:l*H5&#jHl. 
-CflMSHORWI-S. 

[00 3 1] ^y ^s*.—)V2, 0tfT?-tx Six, 

[0 0 3 2] np^s^ataKii'e. 
it*m i crumps ? ^«5-as*£u ft** i a 

[oo3 3] mh^>t 5 ^?&»km&\frb<»m 

ft, Ci^?>«iliAt-fc5^oy!>iRft^l 7A, 1 
7B, 1 7C, 1 7DI1 ^ft-?*!, '0* , '0' , 
'1' , '0' 

[0 0 3 4] Lfc^oT, ^!)*^-;V2 OfiOt 

^^-^-//i 8^6 1 9, 2 1 F*10->^^ a-^^^ 
-f-J-S S'^V^AT^-tr^v^y-Ctt, ? n y * 

^ifm -femmxmmi) y-xs-yi/^tfrnftztiT- 

[0 0 3 5] yy?nt^^ti7?7yA7?t 

?b^I^4 5^&ft|ft$ii, ?py?aAllft4 
2T'^S$tb?.„ *ny*{f#jK4 5 ny 
? t^By^;^i5I^4 6/^P)^D^^{ft4 6©l^-f 
fta>£ 9 n y ? 3£&{f % 4 4 In Ufc^oT-fe >9 * 4 1 

[0 0 3 6] ^iSro^StOjIffi^jT-IS, pf^-y^v'i- 
^2 0O^.^r^ir^$iX-CV^m^-^sftEJU7c^, * 



6 

<Dfa<D*r is ^ -jUtf T 9 ± X $ itX V ^ m& X t l^tHr: 
[0 0 3 7] 

v y ?m&m±tmj£<»&EEb ? v -y ? <D#mi:\zi.y) 

* -tr* ^ d sjmz-rz tnb<D? =• -© 

[SBrofB^/iDiK] 

[01] *^W<o^l©SUfeMw^B y; ?0-cfc5c 

20 [0 2] *%vi<Dm2<Dni&m<D7-uyy-mxhz 0 

[03] *«BjCO^3<?)5IJfe^Ja?yn5/^0T'fo5o 
[04] *«K©|R2©SlllS«fcfflV^^>f-?-5 y!>7 

yyA7^t^y*!)©7'D7 ; 7ifij5„ 
[05] *^W«J^3©HJ6^JtwfflV>5v'^^ a^-^y 

^t^^7yyA7^t^^*!)©^n->^|fi> 

So 

[^#©KPJ] 

2 MW«i|l5 

so 3, 4, 5, 6, 13, 14, 15, 16, 18, 1 
9, 2 0, 2 1 ^ y ^'ya.— )V 
7, 8,9,10 f— hlUK 
11, 7A, 8A, 9A, 10A, 4 5, 4 7 

y?m%- 

1 2 «E^S!S 

17 yvyyWHfe%®& 

3 0 ^t^^^yn?^^^*!) 

3 1,41 ±\s?f> 

3 2 ®E^JI|5]K 

40 40 -/y^Bt^Wt^^7yyA7^t^^ 
^ey 

4 2 9nyy^mm& 

1A, IB, 1C, ID ? V^tf# 

1 E S*?lt-§- 

2 A, 2B, 2C, 2D ^- h 

12 A, 12B, 12C, 12D, 3 4 «J9E^ff 

17 A, 17B, 17C, 17D 9 a y ^miH^ 

3 3, 4 3 fflmfij S.'sy-&£.m& 
so 3 6 fl-SBSSI 
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3 7 

3 8 rtsjfisas 



i] 



4 7 ^a^njy^flf 



[02] 




[05] 

40 J^iJUf-JW-f -Hs* RAM 
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